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The application of technology to production has had the effect of continuously 
removing man to greater distances from the actual material, or work, being 
transformed in the environment. We are about to enter a new phase of history, 
sometimes called the second industrial revolution, in which work occupies a different 
role in life. This revolution is predicated upon the fact that the technology of the first 
industrial revolution can now be controlled at a distance through information systems 
which rest upon four fundamental technological concepts: (1) Transducers are 
capable of sensing and transforming experiences into electrical signals, (2) These 
signals can be communicated over very long distances, (3) The material that is 
communicated can be captured and stored in electrical memories, and (4) Logical 
decision**making machines can transform the recorded information. These four 
technologies enable man to design systems which can perform control operations 
both at direct work levels or in the amplification of the human intelligence in a 
white-collar environment. The design of systems for planning and controlling 
necessary work, for providing a sense of individual worth, and for making free leisure 
time a positive goal is among the major responsibilities of any leader in this kind of 
environment. (ET) 
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This report is one in a series o£ proceedings of Seminars on 
Manpower Policy and Program sponsored by the Manpower 
Administration. It presents a condensed transcript of the semi- 
nar held in Washington, D.C., November 17, 1966. 

The purpose of the seminars is to provide a platform for guest 
speakers and for members of the Department of Labor and other 
agencies concerned with manpower problems to discuss issues 
arising from the development of an Active Manpower Policy. 

Expressions of opinion by the speaker, the moderator, and those 
participating from the audience are not to be construed as 
official opinions of the U.S. Government or the Department of 
Labor. 
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OPENING REMARKS 
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Dr. Rosen: This seminar is the 26th in a series of Seminars on 
Manpower Policy and Program, which began in April 1964. 

These seminars are sponsored by the Manpower Administration 
of the Department of Labor to provide an opportunity for invited 
guests and members of the Department to discuss the issues raised 
in the Manpower Report of the President, and also to discuss the 
issues in the evolv'jjment and development of an active manpower 
policy. As you know, the reports of the seminars are published by 
the Department in separate pamphlets. 

The subject of today’? seminar is “Systems Design and the 
Nature of Work.’’ Today’s speaker is Dr. Charles R. DeCarlo, Di- 
rector of Automation Research for the International Business Ma- 
chines Corporation (IBM). If Dr. DeCarlo is as good a lecturer as 
he is a luncheon conversationalist, I think we are in for an ex- 
tremely interesting afternoon. Dr. DeCarlo, who has been with the 
IBM Corporation for some 15 years, has had a wide variety of 
experiences within that framework, ranging from applied science 
representative to Director of Systems Research and Development. 
Now, he is in charge of automation and related problems. He has a 
Ph. D. in mathematics from the University of Pittsburgh. 

The moderator is Mr. John K. Harris, Head, Special Studies, 
Government Systems Department, System Development Corpora- 
tion, Falls Church, Va. He has had extensive experience both in 
and out of the government. He was a former employee of the De- 
partment of Labor, where he was the Project Director of the fa- 



mous experiment, Counselor- Advisor University Summer Educa- 
tion (CAUSE) . Mr. Harris has also served as Director of the 
Urban Projects Division of VISTA. He was the Assistant Program 
Development Director for the Youth Opportunities Board of 
Greater Los Angeles, and is now with the System Development 
Corporation of V irginia and Califorma. 

Let’s now turn to Dr. DeCarlo whom I am extremely pleased to 
present to this audience. I am particularly happy because all my 
life I have always wanted to introduce to an audience a man who 
wrote a dissertation on “Hyperspacial Representation of Tangen- 
tial Differential Elements.” 



Dr. DeCarlo. 



Systems Design and 
Nature of Work 



s 




An address by Dr. Charles R. DeCarlo 



Dr. DeCarlo: The concept and the act of work constitute such 
important parts of man’s life that any single view of the nature of 
work must fail to miss its essence, for it touches every aspect of 
man. This importance led Freud to couple the ability to work and 
love effectively as the cornerstones of the happy life. In the modern 
world the absence of work, manifested as the problem of leisure, 
becomes, to some, a frightening situation. In what follows, I will 
consider some aspects of the nature of work, after which I will 
consider the effect of systems design, or the environment of tech- 
nique, upon both the quality of work and the attitudes it evokes. 

Let me begin by reminding you that the definition of work in 
physics is the application of force through distance. This implies 
that the fundamental quality of work is related to the expenditure 
of physical energy moving, or causing motion, in space against 
some resistance. This is intimately related to our intuitive grasp of 
work through our motor-sensory equipment. Work is the first natu- 
ral extension of man’s senses, and in accomplishing his work he 
becomes in Benjamin Franklin’s phrase, “The toolmaking ani- 
mal.’’ Technology to date has consisted largely of developing sim- 
ple and complex machinery to amplify, extend, or refine the exter- 
nal musculature and control system of the human being. Most of 
the fundamental mechanisms required to extend the senses have 
their origins in anonymous antiquity; the wheel, the axle, the sail, 
the lever, etc. It was Archimedes who developed the water screw 
and the block and tackle — devices which combined other simple 
machines for the execution of work. Throughout history, as simple 
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machines were refined and as control over material became more 
powerful and flexible, they were assembled to make increasingly 
more complicated madiines. The machines of the Middle Ages tes- 
tify to the ingenuity of inventors to combine simple mechanisms 
into beautiful forms. They also represent part of a historical con- 
tinuum of technology. 

The application of technology had the effect of continuously re- 
moving man to greater distances from the actual material, or work, 
being transformed in the environment. The development of prime 
movers such as the steam engine and electric motor completed the 
process, enabling man to become essentially the controller of both 
the force and the action through space that constitute the physical 
definition of work. 

But there is another aspect to the physical nature of work which 
has to do with the amount of work to be done in the world and 
depends upon the materialistic viewpoint of the cosmos. This is 
expressed best by considering the ideas of thermodynamics which 
are based upon the law of the conservation of energy and the law 
of entropy. These state that there is a certain amount of energy 
available in the universe and, secondly, that over the long span of 
time the amount of available energy that can perform useful work 
is diminishing. This diminuation is referred to as increasing en- 
tropy. The consequence of this is that the world will ultimately 
run down to a still, cold blackness. In a recent issue of Daedelus an 
article appeared entitled, “Uses and Abuses of Thermodynamics in 
Religion/’ ‘ In it the author traces the ideas of the first two laws of 
thermodynamics as they relate to the fundamental ideas of religion 
and God. If the idea that “God is dead” has any one focus of cause, 
it is probably in the materialistic and scientific definition of the 
world — a. definition which points to a cosmos resting upon the laws 
of thermodynamics. Not only can the world be defined in terms of 
mechanism and work, but the assumption of the finiteness of work 
and of energy suggests a finite and definable man, as well as his 
ideas of God. At the root of iho conflict of religion and science is 
the subtle importance of man’s work in the world and its meaning 
in either a finite and purposeless or infinite and teleological uni- 
verse. 

1 Erwin N. Hiebeig, “Uses and Abuses of Thermodynamics in Religion," Daedelus, 
Fall 1966, pp. 1046-1080. 
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Another aspect about the physical nature of work, which affects 
our view of reality in more practical ways, also flows from these 
laws. If the amount of energy is bounded in the universe, and if 
the amount of work to be done in satisfying man’s needs is finite, 
then the application of technique, with its increase in productivity, 
will produce goods in sufficient volume to satisfy all of man’s 
needs. Men have always resisted changing their ways to increase 
their productivity through new techniques. This is probably be- 
cause increases in productivity bring forth natural questions such 
as those of goods distribution and authority legitimacy roles within 
and among institutions, etc. Both workers affected and the man- 
agers of the process have a conservative tendency not to change. In 
its worst form this is Ludditism, “Worriers” about leisure in an 
age of abundance are, in a sense, intellectual Luddites in that they 
conceive of man’s ultimate purpose as related to the creation of 
consumable things through work. Commonsense tells us that there 
is still much work to be done in the world, particularly if we con- 
sider both the Eastern and Western worlds. However, even if all 
necessary work were completely accomplished by machines, this 
would present opportunity for a new kind of aesthetic life. 

Work as a Necessary Evil 

Before technology, before life became other than a mere struggle 
for survival, man had to explain the cruel world to himself in some 
satisfactory way. Thus in most myth systems there is the notion of 
transgression against the gods and the Fall of man. In Genesis the 
exortation to “Earn thy bread by the sweat of your brow . . 
explains man’s travail. Indeed the very word “travail” has not only 
the notion of work, but of suffering. Probably ever since some man 
began to think about his relationship to the world, he had to m:?ke 
work a necessary evil, an infliction placed upon him because of u 
fall from grace. 

The extension and coloration of this attitude throughout Chris- 
tian theologies have had a profound effect upon shaping the tech- 
nological world we live in. In both Weber’s and Tawney’s studies 
of the relationship of Protestantism and the spirit of capitalism is 
the fundamental idea that man was doomed to work, and that 
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work is one of the necessary avenues back to grace. It is clear that 
reducing the amount of physical work to be done in the world, 
with the consequent generation of “free” time, will add new di- 
^ mensions to problems of religion. 

Flowing from the physical and theological nature of work, we 
come to a consideration of another of its natures — its psychological 
import. A man’s work has been considered a principal part of his 
purpose for being. Throughout history the content of his work in 
large measure determined, or was correlated with, his social status. 
He was rewarded on the basis of his competent participation in the 
acts of work. And through his work he could measure his own 
worth and his participation in the society. As toolmaking became 
more elegant and as the extension of the senses were aided by tech- 
nique, the emergence of the craftsman helped mold the society and 
its values. In this context there were not only the reward or pun- 
ishment for work and its measurement, but also the cultural and 
aesthetic concept that work was a completed act in which individ- 
ual craft was displayed in transforming material into a usable item. 
Guilds of the Middle Ages were the high point of this association 
of work and its craft in determining the status of the individual 
within the group. Because work was a measure of individual 
worth, perceived both publicly and privately, there was a direct 
relationship between the quality of a man’s work and his role in 
the society. The superior craftsman developed his work as an art, 
something which embraced not only craft but the love of refine- 
ment, elegance, and balance. 

However, there developed, as technologies became more power- 
ful, generalized extensions of the senses which could be combined 
mechanically to eliminate the need for craft production. The 
craftsman per se disappeared, though there remained the vestigial 
ornaments of the craft idea in some of the nr jdern trade unions. 
But modern technology has not only removed the nature of craft 
which enabled an individual to view his work through the com- 
pleted act, but has made more time available to individual workers 
who, through this tune, can perceive their psychological relation- 
ship to the world around them. 

Below the level of craftwork, most of the world’s work has been 
done in its past through the various types of slavery. Probably not 
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much psychological awareness would be perceived by individuals 
who had little time to think about anything but their stomachs 
and a place to sleep. It is safe to say that the pervasive existence of 
psychological problems o'" work are a relatively modem phenome- 
non. This is made evident by a picture which not long ago ap- 
peared in Life magazine’s series on China. It was a picture taken 
some 50 years ago of a 14-year-old boy crawling up a mine shaft 
with a bucket of coal behind him in l basket. The basket was 
pulled by reins which were attached to his head. I doubt that this 
boy, with the short life he probably lived, had the time to be aware 
of the psychological implications of his chosen work. 



One final aspect which we will further tc jch on later concerning 
the psychological implications of work is the complementary phe- 
nomenon that when work is defined through technology, it is 
defined in terms of functions that men can perform rather than by 
the totality that is man. In conceptualizing the work process in 
mechanical terms, we are led to organise the flow of process, of 
analyzing function and form into smaller and smaller units. These 
functions are analogous to man’s most elementary components of 
seeing, hearing, and motor manipulation. Nicholas Berdyaev wrote 
of this: “Technical civilization demands that man shall fulfill one 
or another of his functions, but it does not want to reckon with 
man himself ... it knows only his functions.’’* 

The physical, theological, and psychological qualities in the 
nature of work were welded and woven together in the concept of 
economic man as there developed in the late 17th century the view 
of man as part of a production system, a system that permitted the 
description of man in terms of his work and the exchange of prod- 
ucts and service. Since man was now living through technology 
above the survival level, there was sufficient energy to do more 
work and create more products, thus presenting the problems of 
goods distribution. Men were defined as hands, hands that were 
attached to technological devices; work v as defined in such terms 
as “a fair day’s wage for a full day’s work,’’ but often work was 
geared to machines and not to the sun. 

. * Nicholas Berdyaev, The Fate of Man in the Modem World (Ann Arbor: Uni- 
versity of Michigan Press, 1935) , p. 33. 
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The integration of economic man into productive and dis- 
tributive processes through work proceeded in concert with the 
development of the idea of progress in the 19th century. However, 
not only has man as a “hand” disappeared as a meaningful entity 
in the work environment, but the idea of the working day also has 
changed. The rhythm;* by wliidi men work in the modern world 
are considerably different from those of the farmer or slave who 
worked from sunup to sundown. People who work indoors rarely 
see the sun or are sensitive to its rhythms. The psychological and 
theological problems that flow from this are part of the anxiety 
that is produced as economic man sees himself portrayed as part of 
a world of work, paper, and machines. 

Implicit in the idea of economic man is the fact that he shall 
receive reward for his work commensurate with his contribution 
and competency. This is most easily measured where a man works 
only with his hands. However, as technology is interposed between 
man and work and as work is organized so that many people partic- 
ipate in the performance of one completed act, the reward for 
work on an individual basis becomes difficult indeed. This is seen 
in those industries in which group incentive activities are used as a 
measure of work. 

Yet in preparing young people for the world of work, wc harken 
back to the ethics of work which are essentially Jobian in their 
theological outlook. The work ethos is predicated upon ing 
hard and being rewarded for hard work. But the idea of hard work 
is difficult to define in a world in which technology removes man 
from the . fundamental transformations of nature. As technology 
has been applied, there are four aspects of the nature of work — 
namely, its physical, theological, psychological, and economic qual- 
ities. 

The Absence of Work 

The final aspect of the nature of work is, in a sense, its comple- 
ment — namely, the absence of work. For the first time in history 
^ the problem of the absence of work, the problem of leisure, be- 
comes a serious one in society. The uses of time divorced from the 
necessity of work become a problem for men who now find “time 
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on their hands.” The steel industry’s settlement which includes 
13-week vacations and the recent tugboat settlement allowing 
workers to work half time are examples of a trend. Either men find 
ways to work overtime, or they become concerned with what to do 
with the enforced “free” time. At worst, men will seek diversions 
”to kill time,” the very prize for which they fought. 

If the nature of work has changed and we are about to enter a 
new phase of history in which it occupies a different role in life, 
what were the principal causes of change? I think we all agree that 
at least in the Western world, and more pardcularly in the United 
States, the naiture of work has greatly changed, if only measured by 
the fact that in 1945 over half of our labor force were in the serv- 
ice trades, while in 1955 over half of the labor force were white-col- 
lar workers. These statistics are matched by the feet that the farm 
labor forces dropped from 60 percent in 1880 to less than 6 percent 
of the labor force in 1960, with almost 1.5 million people leaving 
the ferms in the last decade. These statistics suggest that work has 
indeed changed and that it has probably changed rapidly enough 
to have an effect upon our basic value systems. 



Briefly I would suggest that there are four major themes that 
have moved together to change the environment. The first of these 
was the development during and after the Renaissance of a 
different world view. This view enabled the rapid expansion of 
technology, the dissemination of information and intelligence, and 
the rapidly increasing mobility of people in the societies. It is 
enough to recall the idea of the medieval Great Chain of Being in 
which each man held his place and in which the entiie universe 
was linked together in one spiritual chain leading from the lowest 
to the highest, with man in the center. This view of life and the 
univefee so affected practical living that the societies were, as Elton 
Mayon described them, “established societies” in which each man 
knew his work and his place. In the enthusiasm and the energy of 
the Renaissance world, this idea was eroded by an almost ^taclys- 
mic rush of attempts to measure, describe, and predict the course 
of the world on the basis of new methods of knowing and viewing. 

The second idea is the creation of duradonal tiihe as the princi- 
pal time by which man lives and measures as opposed to natural 
time representative of the sun and lunar cycles or the cycles of the 
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seasons. It was Galileo who made the first experiments in which 
accurate durational time was used for the measuring of phenome- 
non. As a result of these experiments he was able to sound the 
deathbell of Aristotelian kinetics. But the creation of time went 
beyond its role in science. Lewis Mumford has observed that 
monasteries created the hours of the day as measurable (Quantities 
to organize both their work and prayers. From this flowed the reg- 
ularity of work and its measurement in terms of time. Most people 
now live by durational time rather than natural time. We have 
clocks all around us which are increasingly refined and defined in 
terms of sensitive physical measurement. The common electric 
clock is the ultimate widespread application of durational time for 
controlling and determining our viewpoint of the world. 

The third cause was the rapid development of the scientific 
method which enabled the concept of mechanism to spread in a 
wild fashion. Following Newton and Descartes, the view of the 
world as a vast machine subject to immutable mathematical laws, 
capable of being known and predicted, encouraged development in 
the application of scientific viewpoint to every sphere of human 
activity, human activity which at the time was mostly concerned 
with the problems of work in the transformation of the environ- 
ment. Since the universe was a great machine, all parts of it could 
be manifested as machinery. Thus the explosive inventions and 
application of technology. 

The final theme is the idea of progress which developed at the 
beginning of the 17th century based upon both the Protestant the- 
ology and the emergent notion of the dynamo or the machine as 
the tool through which man could control the environment and 
move constantly forward. These themes wove together in a power- 
ful dynamic which enabled the application of the scientific or tech- 
nological viewpoint to practically every activity that man had un- 
dertaken or could conceivably undertake. The whole history of 
technology saw a rapid acceleration after the Renaissance when 
machine after machine was developed which did work and which, 
by the act of doing work, removed man from direct involvement 
through his senses with the environment. So profound was this 
change that Henry James characterized the difference between 
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these ages in the phrase “the virgin and the dynamo." In the Mid- 
dle Ages the dynamic which moved the society was a transcendent 
spirituality of the vision of heaven as manifested in the great cathe- 
drals, while that of the 19th and 20th centuries was the dynamic of 
the machine in which the environment was operated and molded 
not in the transcendence sphere but in the sphere of the physically 
malleable. 

Not only was the physical nature of work being extended to the 
application of scientific method and technology, but at the same 
time the bases were laid for the behavioral or social sciences in 
which the viewpoints of science were applied to the nature of man, 
both individually and collectively. This was paralleled by the de- 
velopment of machines and techniques for the handling of the in- 
formation which described the world of work that technology was 
creating. Finally, the physical concept of work became more the 
responsibility of machines, and the organizing, the understanding, 
the plaiming, and the control of work became the responsibility of 
people — the clerks and the white-collar workers. And it seems ap- 
parent that over the next decade, this trend will continue. 

There are some that view this course in the nature of work as a 
loss. Among these are those that have a romantic notion concern- 
ing the dignity of work. It seems to me that the only people who 
worry about the dignity of work are those who are sufficiently re- 
moved, largely as a result of technology, to have the time to ponder 
this dignity. I doubt that the boy I mentioned in the Life pho- 
tograph would have had much to say about the dignity of work, if 
indeed he could even understand the concept. 

Another complaint against the changing nature of work, again a 
romantic notion, is that through the technological process man has 
placed himself out of nature; he no longer has the direct sensory or 
kinesthetic experience of work. In this consideration, there is prob- 
ably a more valid and arguable case. However, we have not yet 
begun to explore the possibilities of establishing a new aesthetic of 
work and life in a world in which ^he physical is less important 
than the cerebral or aesthetic. The opportunity for life as a new 
art form can be built upon the time made by technology. 



T echnology Guarantees a Longer Life 

^ I consider several things about the changing nature of work to 
be incontestable and largely positive in establishing both new lev- 
els of dignity and potential for the human being. Firsj, as technol- 
ogy has been introduced there has been less physical energy re- 
quired, and thereby less fatigue and deterioration of the human 
being. In other words, technology in its widest sense has guar- 
anteed a more abundant and longer life. The figures on infant 
mortality, longevity, etc. prove conclusively that more life is being 
lived today with less effort and with more marginal energy availa- 
ble for other than work than at any other time in history. 

S^ndly, as technology is applied, its application leads to more 
coim^^^ion in and around the machines people work with. I 
realize that this is probably not always true, but the fact tliat man 
is removed through technology from the immediate transformation 
of the physical environment places him closer to other workers. It 
also places him in a different rhythm in which there is more oppor- 
tunity to see and communicate with other people. The farmer who 
led, in Hobbes’ phrase, “a nasty, short, and brutish life” was prob- 
ably capable of a minimal amount of grunting and human com- 
munication. I suspect that even in the “dark satanic mills” of 
Blake, people were better off than on the barbaric farms of the 
V midlands. Certainly as white-collar work has increased, there is not 
>only the opportunity but the requirement for more communica- 
tion. This leads to deeper interpersonal relationships. Not only 
must people communicate, but they must now work in concert 
with systems and with machinery in such a way that group objec- 
tives or goals are realized. In the training of young people for the 
X! world hf work today, the development of their personality and 
their interpersonal skills are of much more vital importance than 
the development of craftlike or technical skills. This is even mani- 
fest in the highest levels of organizations where top executives com- 
plain of the specialized technical training given to executives. Such 
training makes difficult the development of leadership and vision, 
which are predicated upon an understanding of the human nature 
and the human condition, and not upon technique. 

The fact that work has been upgraded through technology and 
now contains more science- and technology-based activities requires 
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that people who work among machines must deal with higher lev- 
els of abstraction and conceptual thinking. Even work in the blue- 
collar environment requires a minimum liberal education— an 
education which, if viewed historically, would make each man to- 
day the equivalent of a trained craftsman or citizen of the world in 
the Middle Ages. 

Th e fii^ l and perhaps most important change in work intro- 
duced by technolo^ is the fact that it is the technological act " 
which has created time. This is the same durational time in which 
technology itself is couched. This time defines the self as it lives in 
the technological environment. Only through living in a tech- 
nological environment can we have the time to worry about the 
problems that the technological environment produces. Philoso- 
phers, poets, and aristocrats were rather rare in the past. Their 
particular and common rare feature was that they had the time to 
ponder and to concern themselves with the purpose and the nature 
of the life they were living. The earliest educational dictum, and 
perhaps the most enduring and meaningful, is that of the Delphic 
oracle. Know Thy Place.” Furthermore, this place was generally 
defined in terms of the kinds of work, physical work, that a man 
had to endure. Technology has lifted the concept and nature of 
work from the ba<i and the hands to the brain and the spirit. 
That this induces intellectual and spiritual problems is obvious; 
that it also creates time in which these problems can be assessed 
and converted into human potential is the other side of the roman- 
tic coin, the side which is too often ignored because of our dark 
view of the ethic of work. 

If we can now agree that the nature of work has changed both in 
Its impact on our physical, psychological, economic, and theologi- 
cal attitudes, we are now in a position to ask what is the future of 
work. This is why I have coupled the nature of work with the 
problem of systems desig n. One definition of system is a set of 
^ing[s or objects associated so as to form a complex unity. Not only 
is physical work through technology organized to become system- 
atic but, more importantly, the control of work is being organized ]/ 
through the application of abstract or white-collar systems. An- 
other way of saying this is that modern man is increasingly living 
in an environment of technique. I use this phrase because the 
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word “environment” means either to be surrounded by, or that in 
which we find ourselves. The word “technique” connotes the man- 
ner of execution or performance in relation to practical details as 
distinguished from the general effects or expression of sentiment 
that accompanies an act. In other words, technique is the mechani- 
cal and formal part of an act as distinguished from the purpose or 
the aesthetic. The phrase “environment of technique” sums up the 
dilemma of en ^ versus me_a ns. One of the dangers of living in the 
V environment of technique is that the human existence becomes 
dominated by the technique to the exclusion of form or purpose. 
Indeed this is the basis of such books as Jacques Ellul’s Th. Tech- 
nological Society, and for much of the pessimistic thinkiiig con- 
cerning technology. 



But admitting that the environment of technique is one in 
^ which man is surrounded by means suggests that, for the first time, 
we have the opportunity in our abundance or means to guide the 
human experience to problems of purpose. The practical manifes- 
tation of this is seen in the operation of large organizations, partic- 
ularly as they use the technologies of control and communication. 
Since the development of the electronic computer and other meth- 
ods of creating, transmitting, and displaying information, we find 
ourselves moving into a world in which the information which is 
descriptive of technique enables the building of niodels, abstract 
and intellectual, which describe the environment. This is a lattep 
day extension and application of the scientific or mechanistic view- 
point that dominated the world after Descartes and Newton. 



\/ This revolution, commonly called the information explosion or 
the second industrial revolution, is predicated upon the fact that 
the technolo^ of the first industrial revolution can now be con 
Vtrolled at a distance through the use of scientific methodology. Let 
me sketch briefly the nature of that technology, and then interpret 
some of the systems design problems that are implicit in organizing 
the new world of work under its constraints. 



The world of information technology and the design of informa- 
tion systems rest upon four fundamental technological concepts. 
The first of these is that we now have ways of sensing and trans- 
forming experiences into electrical signals. This is done through 
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devices called transducers. Simple examples of transducers are the 
telephone which converts the voice into electrical signals, the tele- 
vision camera, the teletypewriter, etc. Our sense of sight, sound, 
and touch are immediately amenable to such transduction. We can 
now store, through magnetic tape, information which is codified 
and entered through keyboards by fingers, photographed by cam- 
eras, or listened to by devices either audio, temperature, or pres- 
sure sensitive. The fact that we can specifically create this informa- 
tion in discrete pulse form reminds us of the epistomology of 
Hobbes who said, “Knowing comes through the impingement of 
the smallest atoms or motion.” And now our machine “knows” in 
little pulses. Thus, in the machine world, we have essentially a new -- 
kind of mechanical epistomology. We can know the world through 
transducers which can convert one sensory experience into a com- 
mon base phenomenon of electricity. The practical implications of 
this are everywhere. 

The second technological concept is the ability to communicate . 
such information or experiences over long distances. This is the art 
and science of communication. ,We are familiar with the tele- 
phone, television, etc. An important point to bear in mind is that 
in the 20th century, we now have a scientific discipline which tells 
us how to design communication systems so that we can guarantee 
the transmission and reception of a signal which has that level of 
fidelity to the original, subject to cost considerations. The effect of 
this is to create in man a different sense of space, for now one can 
communicate with one or many over long distances. In both cases, 
however, the reception of communication from point to point im- 
plies on the part of the receiver some shared meaning. 

The third aspect of technology is the fact that we can capture ^ 
the material that is being communicated and store it in electrical 
memories. Because we can store information, its codification and 
retrieval have suddenly exploded into major crises. As in all re- 
corded information, we must know what the information means 
and where it is located in order that we can retrieve it. We now 
have memory devices that can store billions of pieces of informa- 
tion representative of experience and can retrieve them under ap- 
propriate codification schemes in millionths of seconds. 
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Changed Concept of Time 







Thss leads to another imperceptible change in our view of real- 
ity, namely that through the development of memory we have 
changed our concept of time. We have only to consider the experi- 
ence of watching a televised football game in whicli hair or tlie 
screen shows what is currently happening while the other half 
shows the play that might have happened 3 or 5 seconds ago. 
Further, this second screen could be subdivided and show an inter- 
view that might have been recorded with the halfback 6 months 
ago. Such illusions that memory permits through technology are 
now an accepted part of our environment. 



The final and perhaps most subtle application of technology is 
the development of logical engines or machines which can trans- 
form recorded information. Since the 19th century, the powerful 
deductive inferential systems resting upon Aristotelian logic have 
become increasingly drawn into technological representation. Us- 
ing electrical relays first, then tubes, then transistors, it was possi- 
ble to build machines which could exercise logical decisions and 
choices upon information according to some plan which is stored 
in the system. Furthermore, the language for this plan, the control 
language, can refer to itself. This means that the logic within the 
machine can revise its own behavior. Let me be perfectly clear that 
its ability to revise its behavior depends upon those logical choices 
which are implicit in its deductive system at the outset. 




In sum, these four technologies of sensing, communication, 
memory, and logic enable us to build systems which can perform 
control operations both at direct work levels or in the amplifica- 
tion of the human intelligence in a white-collar environment. 



The relationship of systems design to the nature of work begins 
to take a new dimension. Consider the work carried on in one of 
the large corporations producing goods in America. At the physical 
level, die product very likely involves a high component of engi- 
neering design, control of material, prediction of the physical en- 
vironment, etc. This is expressible in abstract, mathematical, or 
logical models. But within the organization, mechanistic views can 
also be applied to the relationship of functions such as inventory to 
producdon or production to engineering. Perhaps this is best si: . 
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gested by the phrase attributed to Jay Forrester of MIT, “Indus- 
trial Dynamics. This leads to the next level of scientific, mecha- 
nistic application which is planning the environment to achieve 
certain measures. These measures may be cost, profit, share of 
market. Such measures are stated in 5- or 10-year planning cycles 
where resources are allocated, within the concept of an ordered and 
rationalized environment, to produce the desired results. At the 
highest level is the relationship of the organization to its external 
environment and to its markets, government policies, etc. New 
methods of modelmaking of larger organizational units are begin- 
ning to emerge in this domain. 

Each of these levels of control or systems design is operative in 
white-collar environments and concerns the qualities of manage- 
ment. Because the “work” of the organization is viewed in 
scientific terms, it is only natural that all activity that can be in- 
eluded within that format be described in terms of function and 
process. This then leads to the concept of organization charts, func- 
tionalism of work, the measurement of work in terms of mechani- 
cal entities, and so forth. 

The management of such human enterprises which are a symbi- 
osis of machines, information, and people becomes a principal kind 
of leadership within the society. Management in this environment 
is considerably different from the kind of leadership that has been 
historically used in the driving of slaves, the leadership of military 
ventures, or even the management of machines and directly related 
human beings. I might also point out that those agencies which do 
not deal exclusively with the physical, such as government, educa- 
tion, etc. are increasingly beginning to adopt similar viewpoints in . 
the management of their own white-collar organizations. The de- ^ 
sign of systems of control which permit inspirational leadership 
and a sense of participation on the part of those led is one of the i 
major problem areas in the modern industrial and government J 
scene. 



With respect to the worker himself who now lives within the 
white-collar circle, he experiences the difficulty of knowing the 
value of his work, of measuring it, of finding a replacement for the 
idea of the completed act, or even of relating it to the work ethos 
that he learned in his early years. Too often in the white-collar 
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environment, working hard has been replaced by working long. 
Simply spending more hours shuffling paper seems to convince 
\ many people that they are working hard. Yet it is quite difficult to 
V define what working “well” means in a complicated system in 
which the individual nlsivg thp nart r%9 

I a j/ait 

cannot be perceived in terms of the whole. 

In addition to this the individual must work in an environment 
of others such as himself. This leads to problems of interpersonal 
adjustment of individuals to group values, and the tvhole 
host of civilized existential anxieties. When this is considered 
against a background of rising educational levels and expectancies, 
it highlights the importance of appropriate systems design in its 
broadest sense. It appears that in a service, white-collar, abstract 
^ environment, service as a way of life must be included as a vital part 
of the education arid training establishment. 






f t, 
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One of the most important functions in the future of the large 
organization will be the development of personnel practices and 
policies which assure not only the legitimacy of responsibility and 
authority, but equity for its individual membership. The historical 
interface between the work process and management generally 
took place between the intangible management boundary and the 
physical reality of processes and services. As we have indicated, the 
nature c5 work is changing so that more people are involved on the 
intangible side of the boundary. However, the same problems of 
psychological equity, working conditions, economic well-being, and 
opportunity continue to exist, though in a more subtle way. The 
rationalization of processes and the changing nature of work have 
moved this boundary lower in the pyramid while at the same time 
raising the complexity 6f the issue. liobable developments in in- 
formation processing and communication technology in the com- 
ing decades present management with the opportunity of restruc- 
turing organizational practices. With the aid of such technology it 
may be possible to develop organizational forms more nearly suited 
to human and system needs. With a m.ore sophisticated analysis, 
articulation of policy, and establishm.ent of broader goals, it may 
be possible to develop an organic form in which “purpose-centered 
units” are coordinated through a network representative of the or- 
ganizational totality. 



18 










The design of systems for plan!.\ing and controlling necessary 
work, for providing a sense of individual worth, and for making 
free or leisure time a positive goal is among the major responsi- 
bilities of any leader. To move from a world of necessary toil to 
one of knowing ourselves in time should be the goal of managers 
and educators alike. 
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Harris: Thank you, Dr. DeCarlo. I am goinp' to take ad- 
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vantage of my position as moderator to ask the first (jaestion. You 
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talked about work. You did not talk extensively about its antonym, 
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rest, nor about spmething that is very human, recreation — in the 






sense of the re-creation of the self rather than the use of leisure 
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time to rest or recover. Would you like to comment or build a 






relationship between work and recreation? 
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Dr. DeCarlo: In answer to that question, let me first stay with- 
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in the context of work. At IBM, we tried to take a man who 
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worked on one machine and broaden his job so that he worked on 






several,- thus easing the cost of inefficiency measured in terms of 






physical output. The aim was to make him better in each one of 




1 te'^' ' -'E- 


the functions by providing him with an overall view. Work should 
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be just part of a person’s life, and hopefully, about one-half of 






what you do as work should overlap with what your real loves are. 
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I don’t, think that everybody should love his work completely un- 
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less he is a genius, and then he has no choice. If you are working 
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for a living, I think it s nice to have a balance where half of your 






work overlaps half of your pleasures, and each supports the other. I 
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think we are in a position to start training so that work can be 
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stimulating. I not only contend that Tve should support it, but I 
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think that if we do not we are going to be in terrible trouble. The 
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trouble is going to be kind of sneaky, namely, that the educational. 
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cultural, and spiritual expectancies of our population are going to 
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rise hister than any technological change. 
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I consider there to be three great innovations in our lives since 
the end of World War II. One, the GI bill, is someday going to be 
seen as a tremendous change in American experience because it 
took a whole group of people from our generation and raised their 
sights, exposed them to college, and created a new way for them to 
view themselves. I think that when we broaden interests, we im- 
prove society. 

The next one was the Sputnik, wh brought about overempha- 
sized excellence in the needs of schc education, science, and so 
on. That has had a profound effect. 

And I think the next change will be rendered by the poverty 
program, which is basically one of education. That is going to 
change expectancies again. If you accept that argument, then you 
have the odd situation where work may become more and more 
automatic and educational expectancies higher and higher. Since 
people expect more from their work, we had better find a way to 
make at least part of the wo, experience dovetail with the total 
man and the total woman, so that they are neither completely in 
the work experience nor completely out of it. If something is 
worth teaching, it should not be taught at public expense. If it has 
some monetary merit and is connected with the product it proc- 
esses, the teaching should almost be done by the agencies of society 
that create services. What should be taught are those things that 
are priceless. 

From the Floor: You talk about education but what we know 
about education today is not what you are talking about what- 
soever. The poverty program is giving education a new dimension. 
It’s making us realize how much education is a certificate rather 
than any particular knowledge. It’s the entry that you have into 
the society. We don’t give the Negro youth a job because he 
doesn’t have a “certificate.” 

Education has its Roots in Training 

Dr. DeCarlo: I think that education, by and large, has its roots 
in training. I believe that everybody ought to be automatically 
guaranteed a diploma, which I consider nothing more than a work 
certificate. But that’s training. In a world where skills are less and 
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less important as unique and endurable items in life, you move up 
one level and learn a variety of transferabilities. We are at that 
point. In the next decade or two, we will be exhausting that point. 
Then we will have to move up to a level where we can take a 
person out of high school or college and put him down in any one 
of 15 white-collar departments and train him to do the work there. 
When we reach that state, we had better assess what we are educat- 
ing for if we separate training and education, because we need an 
educated, not a trained, society. 

From the Floor: How do we get industry or some other part of 
society to take over training? 

Dr. DeCarlo: Private industry should not be asked to do any- 
thing on the basis of charity or philanthropy. Under reasonable 
leadership there are all kinds of policies you can establish to throw 
a greater burden of training on industry. One is the gradual perva- 
sion in the community of the idea of education as an investment. 
There should be some way to encourage corporations to take an 
investment philosophy about training their people. I am sure that 
man’s natural avarice and entrepreneurial stress can be directed 
toward training people. After all, IBM’s budget last year for educa- 
tional training was about 80 or 85 million dollars, and we don’t do 
that as a philanthropic operation. I know that IBM is in a very 
favored position technically, but I do believe that under creative 
leadership we can pUt much of the practical training where it be- 
longs, which is in practice. The great benefit that society would get 
out of this is the change that would follow, because you could 
cover the training costs where they’re used. You would not have 
the big human investment. If business had to pay for this training, 
it could be tied right in with business programs. 

Dr. Rosen: If you shift the burden of training to industry, let’s 
look at this from the point of view of the individual, that is, the 
work. IBM is interested in training only for its own activities. You 
are tying a worker to IBM. You are not necessarily producing a 
person who will have mobility for the rest of his life, and you do 
not give him the wider kind of training that a public educational 
system is supposed to provide. In other words, where does the 
worker get the maximum kind of return? 
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Dr. DeCarlo: First of all, the point I was really making about 
white-collar work is that I think there is a high degree of transfera- 
bility. White-collar work is a kind of universe with a great deal of 
movement and freedom. Training, whether it’s IBM, GE, or the 
NASA program, is training that is of value across the board. 

The second point is that there ought to be absolute guarantees 
of mobility of the individuals from company to company. There is 
no question in my mind that it should be an investment in the 
individual and not in the company. Given those two things, I 
think training should go more and more into private industry. 

I want a society in which there is a maximum amount of organic 
fragmentation. 1 11 put it neg^atively. I want a future society with 
the freedom to hide between the bignesses and the smallnesses. I 
want individual freedom. I think the way to achieve that is to 
make the work organization very efficient, to guarantee the ability 
to move around. I am the last human being to suggest that you can 
plan any activity involving humans for more than a 6-month 
period. What this brings me back to is the need for creative poli- 
tical leadership, not just political leadership with a public service, 
but political leadership in a great private bureaucracy. I am for 
chaos in the society, for seeming chaos, but under it, a structure 
in which I can dance around. 

From the Floor: I have three questions. What, in this educa- 
tion or training process that you envision, creates for the individ- 
ual the sense of community, social purpose, public interest, the 
complex sense of belonging and participating in our society? 

The second question is, who are the necessary few individuals 
who see the whole thing as a single part, or large parts of it as a 
single part, like Standard Oil and IBM? To whom do they account 
for the value judgments that they impose upon the society that you 
foresee? 

The third question is really not a question. But aren’t you really 
escaping from the real problem of where to go? 

Dr. DeCarlo: 1 11 take them in reverse order. I’m not escaping 
from where we are going. If I am alive, I am going to be there. I 
am willing to live in any kind of a society personally. 
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Regarding your second question of how to get the business 
leaders or the leaders of any bureaucracy to have the right values 
so that they make sure that Standard Oil, IBM, GE, the Ford 
Foundation, and what not, do the right thing, I don't think you 
can do this. I think voii relv 
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kind of people so that they scramble and fight for the various 
powers, and by the time they get there, are reasonably intelligent 
beings. But, we need a very clear reassessment of ideas that come 
out of physical engineering and economies of scale when they are 
translated into groups that exercise them. I would prefer to get at 
the question of what kinds of leaders we are going to have in the 
future. I would prefer to guarantee any unit in the society and 
rely on any kind of person, from the most reactionary to the most 
liberal, the most beautifully organized mind to the most chaotic. 
Once you start to plan “This is the kind of leader we have,” you 
have taken a great step back in history. I am willing to play Rus- 
sian roulette with my kids future, but I would like to see the game 
stacked so that no one gets too big. 

With respect to the first question, how do you guarantee the 
sense of community, that’s a completely personal belief. I think the 
idea of teaching community values by, “Look, Jane, look; here is a 
community,’’ is worthless. Maybe I am egocentric. To me, the com- 
munity only exists to the extent that I think I am important. If I 
think I am important, then I observe what is going on. Then, 
secondarily, I say this community is something which I must sup- 
port. So I would opt for highly individualistic training. If kids 
really care about themselves, it doesn’t take very much of a step to 
care about others. Once you care about others because you care 
about yourself, then it will follow that the community exists. 

From the Floor: I agree with the last point. I think public 
education or public responsibility for a minimal level of education 
or training can be modified, but once the community is responsi- 
ble for it, and has an interest in it, a sense of community, a sense of 
belonging ensues. 

Dr. DeGarlo: I would hate to see one institution, namely, pub- 
lic education, saddled with the responsibility for all of our commur 
nity cohesiveness. I am not a churchgoing man, but I think the 
churches have a lot to do with it, as do families, business corpora- 



tions, government agencies, everything you belong to. We have the 
opportunity and, I believe, the demand, because of the nature of 
the work that these kids are going into, to create a new kind of 
child, a child that is much more autonomous. In a sense this is 
ironic because what gives us this ability is technique and organiza- 
tion, the very thing that the college kids are complaining about; 
organization, the thing that gives them the chance to complain. I 
would like to see these kids take over as individuals and put in 
their values. I don t want to sound like I am all against the kids, 
because I happen to think they are right. I am willing to take my 
chances in our society because it’s an educated society of today. 

Mr. Harris: I would like to make two observations. One is a 
recent statement that what happens in the community is a much 
richer source of information, which is one of the reasons schools 
seem so commonplace and dull today. 

The other one is related to your point that you would like to see 
these people struggle through on the grounds that when they got 
to the top they would be reasonably intelligent. An aphorism to 
adorn that comment is that “the school of hard knocks publishes 
its diplomas on scar tissue.’’ 

From the Floor: My comment is more in line with the last 
gentleman’s. It seems to me that if we are going to reject our so- 
ciety’s idea of what work is and what, therefore, education should 
be, we are going to have to reinterpret the mainspring of our so- 
ciety which seems to be mainly prosthetic. How would you reinter- 
pret this, in the light of your system, so that a society could ac- 
tually mobilize and redirect itself in action along the lines that you 
suggest? 

Need for Revision 

Dr. DeCarlo: I am not a theologian, although I have a kind of 
passing interest in theology. The so-called Protestant ethic con- 
tends that work is a necessity, work with technique is capitalism, 
and, therefore, capitalism has its roots in the depravity of man. I am 
not so willing to throw away the so-called Protestan* ethic. I think 
it needs revision. I object to the people who say that on January 1, 
1967, we have to have a complete revision of the ethos of work. I 



26 



mmakm 



do think we have to find ways of making work appear at once 
unimportant in the sense of what it takes to participate in society, 
and more important in the sense that you, as an individual, are 
living in a very complicated society in which work has to be done 
because you must work and get along with others. I think you can 
transmute the precedent to account for this, but ! don’t think you 
have to throw the baby out with the wash. It’s too easy to say that 
everybody works because they feel guilty if they don’t work. I re- 
ject that. I think people are really much better than that. 

From the Floor: What would your reinterpretation be? 

Dr. DeCarlo: All the problems we are talking about are very 
important. What do you do with children? I have a view of the 
child as quite independent in things such as Project Headstart, 
that we can begin training in very basic skills in infancy. You keep 
the relation going in very early years and you have a person who 
by the time he is 21 is so much more open to learning than we are 
now. So I say, number one, the child at the beginning is like a 
free-floating system. Second, I think we can teach children to read, 
write, and talk much before what we now call the preschool area. 
We can do it without making it look horrible. That’s the point. 
The third thing, and this ties back into my notion of putting train- 
ing close to the source of practical use, is that you can’t do this by 
machines. Machines will be everywhere in the environment, but I 
look forward to a time when we have teacher-pupil ratios which 
start out maybe at four or five teachers per infant or young child, 
and building up to a point where, by the time they are in high 
school, there are 30 to 1. After that you have none because people 
will teach themselves. I would invest all of my educational re- 
sources in the child instead of the graduate school. 

Mr. Harris: Your comments suggest a book. Stability and 
Change in Human Characteristics by Ben Bloom. 

I would like to add a comment of my own. In programed in- 
struction we are now seeing company after company drop a million 
dollars into the growing market and then abandon it in humiliated 
defeat. 

Dr. DeCarlo: I’m glad you used the words, dropping it. I don’t 
think there is very much human knowledge that can be put into 
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programed instruction. I see programed instruction as a rather lim- 
ited use of educational technology. People jump on the tech- 
nological bandwagon and think it will solve every problem in the 
world. It’s just not that way. Electronic companies, it seems to me, 
try to get into education primarily because we give them informa- 
tion. We are in the educational business. Garbagemen who carry 
away newspapers deal in information, too. 

To be serious though, there is a tremendous untapped potential 
which could be used creatively in the educational process in the 
. rather rapidly developing communication system in this country. 
In that I include the advertising media, television, paperback 
books, the technologies that IBM, RCA, and GE are handling, and 
material and visual displays. What I am talking about is not pro- 
gramed instruction, but taking and creating environments around 
the child through the proper selection of creative material. You 
can so flood this child; you can flood him with information. In one 
of my kid’s sixth-grade social studies tests, one of the first questions 
was: Name the Three Authors of this Book. Now, why should she 
know them? You have to throw out an awful lot of trash and bring 
in the creative talent in our society that is now selling deodorants, 
literally. I hate to see so much of our creative talent there instead 
of writing movies, and writing them from different points of view, 
just as you write books from different points of view. That’s it, not 
programed instruction. 

From the Floor: It seems to me that we are in a very difficult 
bind when it comes to paying for the kinds of activities you de- 
scribed. On the one hand, we are still very much the victim of the 
kind of thinking which feels that the budget, by and large, should 
be balanced. On the other hand, private business which has 
benefited from all kinds of special treatment and tax exemptions is 
now becoming aware that there are a lot of things it ought to be 
involved in and, if possible, further credits or incentives are 
offered so that they might be willing to use some portion of the 
20-percent annual growth to add to the imput of the educational 
system. It seems to me that the one party that can afford to devote 
some portion of this growing wealth to this problem does not have 
to handle it and the Government gets the dirty part of the job and 
it doesn’t have the resources. Where is the money going to come 
from? 
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Dr. DeCarlo: I am not sure that I am competent to answer 
that, but 1 11 give my opinion. First of all, I have to make the 
assumption that the notion of private property is somehow mysti- 
cally embedded in the society. Given that, it seems to me that pri- 
vate enterprise exists within this society and it is the servant of 
society. But I think it should operate by rules and it should allo- 
cate its energies according to outside pressures. Therefore, you 
should not look to profit or nonprofit corporations to decide what 
is best for society, and do it. I would much rather look to the 
government. Federal and State. I think the local government is 
pretty defunct. But it seems to me that it’s up to governmental 
leadership, reflecting the total society’s needs, to institute policies 
which will make private citizens and private oiganizations do what 
is socially best. 

I think that in a lot of our thinking we make the mistake of 
believing that just because someone is powerful, he should act re- 
sponsibly. My view is that society should guarantee order so that 
powerful people do act responsibly. Don’t ask people to do things 
as an act of charity. Some people are very greedy and are motivated 
from a lot of psychiatric or psychological reasons. That should be 
encouraged and used, but don’t ask them to become philosopher 
kings. 

From the Floor: That isn’t what I implied, sir. I didn’t imply 
that corporate property should be given away. I think you avoided 
the point. It isn’t so much a question of asking private corpora- 
tions to act responsibly. You told us what you think ought to be 
done, what education ought to be like. I simply asked you, in the 
context of the present assumption of the role of government and 
the role of corporations, where is the money going to come from if 
the government cannot act and the corporations have to be prod- 
ded and plans have to be made? 

Dr. DeCarlo: I think the money will come from where it has 
always come from when v/e fought wars. If we decide we want to 
do this, and want to do it enough, the money will come. 

From the Floor: I think the sense of urgency will come from 
the whole society and not the government alone. 
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Dr. DeCarlo: Don’t you think it will come? How many more 
Watts must we have before the whole population wakes up? I am 
not a pessimist about these things. I believe that in some crazy way 
it’s dependent, by and large, on an educated society. We discern 
ourselves in relationship with others. The ad hoc people want to 
make this crystallize and happen tomorrow. I am for patience. I say 
within two generations. I think that society will do just what you 
said, create that sense of urgency, and it will become not only na- 
tional policy but patriotic to do your best in education, as you do 
your best in producing battleships. 

From the Floor: Would you comment on how computers are 
affecting underdeveloped countries in the state of development? 

Dr. DeCarlo: I can only give you the most casual opinion on 
this, on two bases. First, there seems to be no other country, in- 
cluding Russia, that has achieved anywhere near our technological 
capability, both in design and production, in the development of 
software. So it’s pretty hard to imagine underdeveloped countries 
doing this. 

The second point is that I don’t think they have any data basis 
on which to operate. They don’t have a system for building beauti- 
ful automobiles. They don’t have any roads. So I don’t see com- 
puters offering much hope. I think it’s a slow process. 

Mr. Harris: I would like to paraphrase a comment I heard 
during lunch, that in some foieign countries, especially in Asia, 
some assumptions that we have lived with have to be looked at very 
carefully. We assume that if you send a half dozen technicians over 
there, there will be a supporting human infrastructure of typists 
and mimeograph machine operators — people that you just take for 
granted are there — but they are not. An example was given of the 
person who spoke both Arabic and French in the Middle East but 
who could not write in either language and therefore could not 
really transmit signals any other way than verbally. There is an 
apocryphal story that the Arthur D. Little Company was asked by 
the Government of India to do a survey of India’s informational 
needs. The question was: Is it feasible to centralize the informa- 
tion system for the Government?. According to the story, after 2 
years the company representative said, "Do everything in prepara- 



tion for the installation of a computer and then don’t buy one, and 
you will have achieved 60 percent of the increased efficiency you 
othewvise would.” But that requires those people called “systems 
analysts” to be present with the scrutiny of detail that Dr. DeCarlo 
talked about, and they just simply are not present. 

From the Floor: I would like to ask Dr. DeCarlo and Dr. Ro- 
sen what work has been done on using private enterprise to de- 
velop manpower in the sense that we were talking about earlier, to 
train people for things that would not necessarily directly benefit 
the company? In other words, what work has been done in the 
universities in the area of setting up systems that might be feasible? 

Training of Youth by Industry 

Dr. DeCarlo: I have a dilemma in answering this because there 
is a great training establishment in American industry which works 
on its own business base. Everything it does is paid for and 
justified. I had very discouraging results when I tried to get in- 
dustry to train youth in New York City, for two reasons. One, and 
this is understandable, the businessman — I aia not talking now of 
the chief executive or the director of personnel of a medium- to 
good-sized company— is confused as to just what his role should be 
in this. In other words, we go back to the cliche, “Let’s not spend 
stockholders’ money.” So fundamentally, he is confused. 

Secondly, he is not sure that this teaching enterprise will teach 
anything that is meaningful, because you are asking business in 
New York City to participate in remedial problems that are almost 
at elementary-school level. So after they participate, you don’t nave 
anything. This is unfortunate. I have really tried, and T will say 
with very little success, to involve business in training operations. 
Where it has been involved, it has almost always been the result of 
good will on the part of one or two people, not something that 
could be multiplied. 

I think you need something that is outside public education, 
outside business, which would act as a staging area for practically 
all the children in the urban environment, and would provide job 
training and placement. You would actually create work for these 
people. I think it is ridiculous to pretend that you are going to 
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train people and then say, “I don’t have a job for you.” It’s better 
not to train them. At least they can revolt then. I don’t want to be 
facetious about it, but you can’t imagine how difficult it is to get a 
businessman to turn himself around and say, ‘‘Why should I do 

this ornnri 
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ask him to tackle very tough and very ugly problems, he has a very 
natural fear of doing it. The public educational system, I am con- 
vinced, should not do this either. There should be ? new agency. It 
should not be remedial. It should not be patchwork training, but a 
real agency. 



Dr. Rosen: The only large-scale activity in which you involve 
private industry in some of these problems that are being discussed 
now is an on-the-job training program under the Manpower Devel- 
opment and Training Act. But this again is with the assurance that 
the companies involved would get paid for their expenses. What 
Dr. DeCarlo is talking about is that when you discuss the future 
you start to talk about the educational system, training a new kind 
of person, and thus you also have to get new personnel directors 
who understand that they have to hire a new kind of person. This 
cannot only be part of a system. The total system would have to 
extend from the employer to the personnel director to the educa- 
tional system, practically to the parent. But you cannot do one 
thing and forget about the rest of the system. You have to have a 
whole new kind of philosophy that would pervade the entire edu- 
cational and work system. 

Mr. Harris: A number of years ago the President of Crown 
Zellerbach gave a notable speech in which he said that when a 
corporation reaches a certain size, say 1,000 employees, it will 
achieve a kind of a demographic ‘‘critical mass” in the variety of 
skill levels it needs, and that it has a responsibility to reflect the 
demography of the community in the employee pool. The name of 
the speech was, ‘‘You Should Not Try to Steal All the Cream.” 

Tkou the Floor: Both of you have mentioned what has been 
done and v/hat some of the problem? are, but have business or 
universities set aside a grant and said, ‘‘Let’s look at what system 
we might conceivably come up with if we thought about it in 
theory”? In other words, this is not just a question of whether 
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there are practical questions. This is a question of whether the 

framework has been set up yet. Are they doing anything about 
this? 



From the Floor: I would like to ask a question that goes back 
to what Dr. DeGarlo said. He visualizes a transition from the indi- 
vidual to the group among the white-collar workers and thus IBM 
should no longer talk about how to distribute profits to rob the 
stockholders. What they are really robbing is the social investment 
since profits are derived from there. Therefore, they go back to the 
social investment so that IBM profits, even when they invest in 
training that does not directly concern their own production. A 
kind of social gain accrues that will ultimately be reflected in the 
opportunity to utilize computers. 



Dr. DeCarlo: Two points on that I am a little concerned about 
corporate philanthropy; it can be overdone. If things are really 
important, and the society senses their importance, I would like to 
have a little more direction from the society rather than from 
philanthropy and charity. I don’t want to see business corporations 
take too much power due to actions. I am more pereuaded that 
they should be operating other broad policies, and that the system 
IS set up so that they work for both the society’s good and their 
own good. In certain cases where there is an immediate horizon of 
market, then it s not unreasonable under our present system for a 
corporation to undertake what might appear to be philanthropy. 
For example, IBM is pretty much in the lead in the computer 
business. Initially, maybe 10 years ago, there were very substantial 
discounts on equipment which permitted educational institutions, 
not just the top 100 but the ones which were having trouble get- 
ting money, to have computers. The result of that has not only 
been to make computer sales go up 10 years later, but it makes the 
computer known and accepted. That I can understand. But to ask 
beyond that, that a corporation participate in solving the juvenile 
delinquency problem, I don’t feel very comfortable about that. 

From the Floor; You are very forward looking in your technol- 
ogy. Why aren’t you forward looking in your social values and 
judgments? Philanthropy is not that IBM will do something for 
the United States; it’s that the United States is philanthropic in 
allowing IBM to do what it’s getting at now. 
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Dr. DeCarlo: I wear two hats. I wear my hat as a citizen first. 
There I am supposed to exercise all of my social awareness. To the 
extent that I can be reasonably humane in working for IBM, I will 
do so. But I don’t see the integration of all the people in IBM 
having some required, identifiable sense of social purpose. I think 
that organizations should be required to do things because citizens 
want them to do it. 

From the Floor: In this frictional society, where does social 
program development begin, and how does the power structure 
arise which enforces it? I am not sure about this when you say that 
corporations should not be doing things on a philanthropic basis. 
Where are these decisions made and how is anybody in society 
supposed to know his, her, or its own role? 



Dr. DeCarlo: First of all, the last thing I would describe society 
as is frictional. It might be fragmented with great tensions. No 
change of any real significance in social context is going to come 
without a great deal of agony. I am willing to participate. I do not 
say that because the masters of techniques seem to be so friction- 
less, don’t look to them to solve these problems. We have a long 
way to go. We must solve the problem of race relations before 
solving the problem of education. It isn’t going to be easy. I want 
to participate in that as an individual. 

From the Floor: In this transition period, don’t you have to 
have these responsibilities as well as the wherewithal to do some- 
thing? I think corporations and businesses have a greater ability to 
say they will reduce discriminatory hiring practices. 

Dr. DeCarlo: Not only should they be encouraged to do this, 
but however it is done, in the Congress or the State legislatures, 
the pressure should be absolutely on. I don’t think you should ask 
any<3ne to do anything in a materialistic, technological society 
beyond what he as an individual will do out of the goodness of his 
heart. Let the society put the pressure on and then the pressure is 
built up politically. 

From the Floor: When you say “society,” it seems like, “Let 
George do it.” I don’t see where the things get started. 






Mr. Harris: I feel for Dr. DeCarlo because it’s impossible for 
iim to say openly that IBM corporate taxes should be raised. It 
seems to me, however, that that is the inference I am beginning to 



What do you Tell the Child? 

From the Floor: He has solved one problem. That leads to 
another What can I tell John who is 17 and Mary who is probably 
16 to solve all these matters for them? Shall they go on to school 
and study, get a refined and classical education, get away from 
training, and then be assured of a job and being taken care of in 
the economy? When I came along at the age of 15 or 17, there was 
no shortage of jobs. It was a mining and mill section. Everybody 
went to work at the age of 14 or 15 and worked until they passed 
away at 44, 48, or so. But seriously, what can I tell John and Mary 
- ho are too young to work and too old to get started in this tech- 
nological age? Work or leisure, what shall they do? 

Dr. DeCarlo: That’s a question that doesn’t have one answer. 
1 11 try to tell you a few things you might say. Let me distinguish 
the kinds of kids you might be talking to. I think, by and large, I 

would take the position that all kids should stay in school if at 

the time you tell them this, there is a 45-percent probability that 
they might be motivated to study 25 percent of what is exposed to 
t em. If they are not motivated, they want to get out of school. 
They want to do something else. If the child is a reasonably good 
student and comes from the great middle class, then I would tell 
him to go to school and take as many subjects as he can which are 
mind expanding, not consciousness expanding. Consider the child 
m New York City in that depressed and deprived situation—the 
service you do him is, in a sense, a dilemma. Consider the boy in 
one of the New York City schools who has the belief that somehow 
or other he is not going to make it because of his color, because of 
iis educational status at that point. If I tell him not to study that’s 
the cynical view, the realistic view. 

The other view says, you have to study, because that’s the way 
out. I think it is the only way out. How you handle a child, it 
seems to me, is a very painful human act because you are hung 



35 



either way. You and I know that unless there are some changes, 
almost any advice you give that child is not sound advice. I cannot 
deny that. You are not going to change that. We have to change 
the problem. One of the ways to change it is to admit from an 
educational point of view in these areas that this is a materialistic 
society and that’s a little bad. What you want to do is to guarantee 
John and Mary a chance to achieve some kind of dignity, some 
awareness of themselves that’s worthwhile. That means to partici- 
pate in some kind of a job that is reasonably interesting, for which 
they get paid. 

I would like to see us start almost paying these kids in the job 
staging areas to do work that is needed in the city, with the proviso, 
not the requirement, that they somehow go back and try to pick 
up some more education so that they can do a little bit more. But I 
thiiik, number one, that you have to guarantee them a way to 
participate in society which is not simply welfare. It must be some- 
thing that they work at. When society makes up its mind that this 
needs to be done, it will take this generation of kids and- use them 
and give them a sense of well-being upon which you can build a 
future. I think you will just have to level with John and Mary. 
Whether they come from Chicago, Scarsdale, or Harlem, I think 
you will get three different answers. 

Mr. Harris: I would like to comment on that from my own 
experience in a psychological sense. One of the things that I think 
is needed is some way of creating what Freud called the “security 
of a doubt.” Nouns connote stability. Verbs connote change. 
Poetry, as Gertrude Stein said, is verbs. Our public school system is 
nouns. 

ril take my text from the Inglis lecture at Harvard in 1950 
which that year was given by Margaret Mead. It is curious that she 
as an anthropologist should have been the one chosen to give this 
most distinguished annual educational lecture. In the lecture enti- 
tled “The School in American Culture,” she said that if we can 
simply find the courage to admit to our children that in this gen- 
eration we don’t know what the problems are, let alone the 
answers, and communicate to our children this parlous state, this 
knowledge alone may equip them as no other generation has been 
equipped. 
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From the Floor: I feel fairly comfortable in viewing the white- 
collar world of the future, considering that I am a white-collar 
worker with a minimum amount of education, but I am concerned 
about those persons in the future who will not qualify for this 
category. If you say that the white-collar worker is in the center, 
who are those persons on the outside fringes who are struggling to 
get in and apparently lack the capabilities either mentally or physi- 
cally to do sor In carrying this a step further to Dr. Mead’s state- 
ment, in one of her lectures here she said that the concept of the 
high school dropout is, in her words or feeling, incorrect, because 
there are a lot of people who just are not interested in going to 
college. So you should do something to reorient their thinking. 
The school system should prepare them for those jobs that are 
numerous in our economy, but don’t require a college education. 
So here again it seems to me that there are quite a few people in 
this fringe area who will not be able to qualify for the white-collar 
situation that you described. I would like to know, how do you 
prepare or how do you envision them in this great plan that you 
have, and what can we do about it? 

Dr. DeCarlo: By talking about a center of the white-collar 
worker with the production workers at the periphery, the produc- 
tion workers are not downgraded. Instead it suggests that die work 
of people in steel plants, for example, or at the hangars at LaGuar- 
dia or the machine shop, is separated from their bodies by the 
controls they have to handle. If you watch people move dirt 
around New York City in the excavations, you see that you have to 
have a certain level of education simply to be around machines 
that are transforming the physical environment. So that even blue- 
collar work, if I may use white and blue as a symbol, is becoming 
more of a p*jcess of pattern recognition and intelligence. I am 
tiying to say that the whole work phenomena is becoming, in a 
sense, effete. It’s moving away from our senses, even for the times 
we have to be involved. It seems the only time we really need a 
body is when we are fitting objects in space where the tolerance or 
the shapes are very close. Then, in terms of how to build a system 
to do it, it is very expensive, because the eye and the brain are so 
beautifully engineered to this. My point was that all work is mov- 
ing away from sweat and muscle. 
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Regarding the second point, how to get people involved, I 
would like to reject categorically the idea that there are some peo- 
ple who just don’t want to go to college and some people who can’t 
learn. I’ll start from the assumption that unless a child is organ- 
ically brain damaged, the potential is there. So that the learning for 
anyone is just infinite. As a matter of fact, when I think of my life 
in retrospect, I think I had three people who taught me. For every- 
thing else, I’m a self-made man. I developed because some few 
people kept me open. I just reject the idea that there are certain 
people who cannot learn. Therefore, if you can find ways to get to 
the youngster and keep him motivated, then he will fight in this 
society for these jobs. 

From the Floor: I don’t mean to pursue the point, but I would 
just like to draw an analogy. When Dr. Mead spoke about some 
kids not wanting to go to college and dropping out of school, she 
made reference to the fact that it would be, in effect, useless to talk 
to a ghetto child about systems analysis. He has no concept of it. 
He has no parents who gave him any idea of this, so why encourage 
him to go to Harvard or to Yale. It was just something you said 
here that made me think perhaps you agreed. You said in answer 
to a question that what you would say to a kid in Scarsdale and to 
another in Harlem would be different. 

Dr. DeCarlo: To say the same thing to these two children, I 
think, is to deny Mr. Harris’ very important point, namely, you 
should tell the kid the truth. There is no standard answer for those 
children. My aim in talking to the kid is to treat him as a human 
being and say, “Look, you have a lot on your side, but it’s a prob- 
lem. You are really fighting this thing from the downside.’’ Don’t 
give him a lot of cliches. Tell him the truth. It’s unfair to say that 
the public educational system has done all this damage, although 
actually it has produced some. Really, it’s only about 50 years old 
as we know it today. I think it has really great resiliency, in spite 
of the fact that it’s easy to make fun of it. I think it’s a very respon- 
sive instrumentality. Sure, it doesn’t respond in 1 year or 5 years, 
but it will respond. What we have to do is to identify the damage 
^ve have done in the cities. The damage has happened by a change 
in our agricultural productivity that has put people who were tied 
to the earth suddenly in the city, and has allowed people who 



38 



should have stayed in the city to move out. We know these prob- 
lems. Why deny them? We have to look at them very squarely. 
That is what I am interested in. Instead of giving three different 
answers to three different kids, I would try to tell them what the 
environment is, and hopefully, I would motivate them to continue 
ughiiiig to make themselves better and thereby maybe have a 
chance to get into one of these circles. 

Mr. Harris: One of the most interesting and incisive little es- 
says that I have seen will probably not ever come to your attention, 
so I would like to summarize it for you. It’s a study by Dr. Richard 
Bellman and others on the simulation of an initial psychiatric in- 
terview.3 He says that in the first interview the entire course of 
therapy will be previewed, and whatever you talk about during 
perhaps 2 years will be touched on in that interview, or you won’t 
be able to touch on it at any further point. The problem for the 
therapist is how to keep from prematurely shutting off the infinity 
of options presented to him at the beginning of the first hour. He 
makes an analogy by saying that if you are a good chess player, the 
first four or five moves will telegraph to you what the rest of the 
pme is going to be like, whether the opponent opens with a Dan- 
ish gambit or Fool’s gambit, or what The same thing applies to 
the Japanese game of Go. Let’s apply this to learning. What shuts 
off? We have a system of rejections — the first time one learns one is 
Negro, the first time one learns he’s at the bottom of the class, the 
first time etc. This whole system of rejections has shut off learning 
options and shut off learning motivations. This was formulated 
only a few years ago, let alone been applied analytically to the 
educational, experimental level. Whether the public schools will 
ever do this is not known. 

From the Floor: In the world as you visualize it. Dr. DeCarlo, 
I hope you can fill in one more small chain. In the vast number of 
adjustments that would have to take place, do you see a role for 
the labor unions and their concern about job security, seniority, 

and r 3d problems, or do they become an anachronism that has 
nc ? 

..cherd Bellman, M. B. Friend, and Leonard Kurland, On the Construction of 
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Dr. DeCarlo: I would hate to see the labor movement disap- 
pear. It seems to me that they have become, in a sense, tools of big 
business. They operate like bureaucracies, the way big business 
does. This may be strictly my impression. They may be losing that 
carrying quality that led them to take the leadership. I always had 
the idea that maybe one of the failures of the roles of people in the 
labor movement was to act as an association of people in the de- 
fense and the pursuit of their worth as individuals. So it seems to 
me that the union movement could have moved out beyond eco- 
nomic benefits into guaranteeing a more active educational role. I 
am talking of education, not training, a more educational role for 
the individual membership. It could have sponsored cultural activ- 
ities or more scholarships for children. In retrospect I think it’s 
kind of tragic. It seems that everything has become institutiona- 
lized to management functions, rather than carrying human quali- 
ties. I must confess I am very naive, but I have always pictured 
John L. Lewis as a sort of heroic figure. I think that has gone. 

From the Floor: How about the future? 

Dr. DeCarlo: I don’t know. It seems that if labor unions go to 
Harvard Advanced Business School, I imagine John L. Lewis is 
kind of out of it. 

Mr. Harris: I think operations research calls that relationship a 
two-party, variable-sum game. 

We are done. I thank the audience, and turn the meeting back 
to the chairman. 

Dr. Rosen: I, for one, want you to know that I have considered 
my duties as chairman of this meeting a real honor and pleasure. I 
think we have had a discerning, intelligent, and really worthwhile 
discussion this afternoon. I would like to make a motion that every 
large corporation in the United States have a Charles DeCarlo 
placed upon it. In fact, not only every large corporation, but every 
large institution whether it’s government or nongovernment. 

I thank you very much and I hope you all enjoyed Dr. DeCarlo’s 
presentation as much as I did. 

August 1967 
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